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DESCRIPTION
MOUNTING PORT AND MOUNTING PORT OPENING/CLOSING MBEIOD

Technical Field
[0001] This invention relates to a mounting pont fbe mounting of articles, and a

method for opening and closing the mounting port.

Background Art

[0002] A stocker is an apparatus that stores adislich as semiconductor wafers in a
clean room, and internally includes a conveyingaapfus and shelves. A worker
delivers and receives articles via a mounting pohh. order to prevent interference
between the worker and the conveying apparatus,offening on the conveying
apparatus side of the mounting port is opened &s#d by a shutter. However, when
the shutter is slid in the horizontal directiongitters an adjacent shelf’s region, thus
creating a dead space.

[0003] To address this, Patent Document 1 (JP 41@5Bproposes the opening and
closing of the opening of the mounting port by goida sheet-like shutter with rollers.
Guiding the sheet with rollers tends to raise dastl since the sheet-like shutter bends
easily, it requires space and has insufficient loilitg A linear motion mechanism is
needed to guide the leading edge of the shuttes, thising the cost and raising a large

amount of dust.
Citation List
Patent Literature

[0004] Patent Literature 1: JP 4185818B
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Problems to be Solved by the Invention
[0005] An object of this invention is to provider@unting port that includes a shutter
that raises little dust and has a simple openimciosing mechanism, and a method of

opening and closing the mounting port.

Means for Solving the Problem

[0006] One aspect of this invention is a mountiogt wia which an article is relayed
between a worker and a conveying apparatus or@gsng device in a clean room, the
mounting port comprising:

an article mounting stand;

an apparatus-side opening via which a conveyirga@ius or a processing
device transfers an article to and from the mowgnsitand,;

a passageway-side opening that faces a workeagasay;

a shutter that is provided at a position for opgniand closing the
apparatus-side opening and comprises an arc-staedor a plate bent like an arc;
and

a swing mechanism that swings the shutter abpue@etermined axis between
a state in which the apparatus-side opening is epeand a state in which the
apparatus-side opening is closed.

[0007] According to this invention, the openingogened and closed by the shutter,
which comprises an arc-shaped plate or a plate ldentan arc, swinging about the
predetermined axis. Since the shutter is swurglidang portion and a linear motion
mechanism are not needed, little dust is raisedl tla@ cost is low. Furthermore, since
the shutter is plate-shaped, it has a higher dinethgn a sheet-like shutter, and does not
bend easily. Note that the shutter may be a coatibim of multiple plates.

[0008] Preferably, the shutter comprises a pashuftters,

the predetermined axis comprises a pair of axes,agis corresponding to one
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shutter, and another axis corresponding to anctingiter,

the swing mechanism comprises a driving axis pledi at a position
symmetrical with respect to the pair of shuttersyaor that rotates the driving axis, the
pair of axes, a link mechanism that swings the paaxes the same angle in opposite
directions by rotation of the driving axis, and airpof joining members that are
attached to the pair of shutters and swing theqdahutters about the pair of axes,

the pair of axes are provided at positions thatsaparated from each other and
symmetrical with respect to the driving axis, and

the link mechanism is configured such that forgpliad to the joining
members is not transmitted to the driving axis wtinenpair of shutters are closed.
[0009] Providing the pair of shutters makes it plaesto reduce the amount of space
needed to store the shutters in the closed st#tkso, the pair of joining members can
be swung the same angle in opposite directionshieydriving axis provided at a
position symmetrical with respect to the pair ofitsérs, the motor that rotates the
driving axis, the pair of axes provided at positidhat are separated from each other
and symmetrical with respect to the driving axisd @he link mechanism that swings
the pair of axes the same angle in opposite doestby rotation of the driving axis.
When the pair of shutters are closed, force appieedhe joining members is not
transmitted to the driving axis, and therefore thetor does not need to be provided
with a brake.
[0010] More preferably, the pair of shutters aggaa of left and right shutters, and the
driving axis and the axes are vertical axes. Adiogy to this configuration, the
shutters are stored in empty space to the leftrigihd of the mounting port when in the
open state.
[0011] Preferably, the link mechanism comprisesaak that is attached to the driving
axis in a central portion in a lengthwise directiand a pair of connection rods, ends of

the pair of connection rods on one side are reg@dgtrotatably attached to two ends of
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the crank, and ends on another side are respectiotdtably attached to the pair of
joining members at positions separated from thegfaaxes, and the ends of the pair of
connection rod on the one side are at respectiad denter positions when the pair of
shutters are closed. According to this configoatithe pair of shutters are reliably
opened and closed by four-bar linkage, and thetestsutlo not open even if force is
inadvertently applied.

[0012] Particularly preferably, the swing mechanisnprovided below the mounting
port, and a partition that separates the swing am@sin and the mounting stand is
provided. According to this configuration, dustseal by the swing mechanism is
blocked by the partition and prevented from reagfairticles.

[0013] Preferably, the partition is shaped as a fidate, and a groove that
accommodates a side surface of the plate is prdvideach of the pair of left and right
shutters. According to this configuration, it igfidult for a finger or the like to
become pinched in the gap between the side sunfabe partition and the shutters.
[0014] Most preferably, above the mounting poma& of upper joining members that
swing coaxially with the pair of axes are providszparately from the pair of joining
members provided below the mounting port, and aspectively attached to upper
portions of the pair of left and right shuttersddhe pair of joining members provided
below the mounting port and the pair of upper joghmembers support the pair of left
and right shutters in a manner of non-contact witker portions of the mounting port.
According to this configuration, the shutters op@n close without coming into contact
with surrounding members, thus making it possibleeduce the raising of dust to a
very small amount.

[0015] Also, another aspect of this invention isnathod for opening and closing a
mounting port via which an article is relayed betwea worker and a conveying
apparatus or a processing device in a clean room,

the mounting port comprising:
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an article mounting stand;

an apparatus-side opening that allows a convegpparatus or a processing
device to pass an article to and from the mourdtagd;

a passageway-side opening that faces a workeagasay;

a shutter that is provided at a position for opgniand closing the
apparatus-side opening and comprises an arc-statdor a plate bent like an arc;
and

a swing mechanism that swings the shutter abpue@etermined axis between
a state in which the apparatus-side opening is eppeand a state in which the
apparatus-side opening is closed,

the apparatus-side opening being opened and clogexivinging the shutter

about the predetermined axis.

Brief Description of Drawings
[0016] FIG. 1 is a partial cutout plan view of a umting port according to an
embodiment, in a state in which an upper platebeas removed.

FIG. 2 is a plan view showing a link mechanismdbutter opening and closing,
in a state in which the shutters are closed.

FIG. 3 is a plan view showing the link mechanison $hutter opening and
closing, in a state in which the shutters are open.

FIG. 4 is a side view of a relevant portion of theunting port according to the
embodiment, in a state in which the shutter onde has been removed.

FIG. 5 is a plan view showing a variation of thetters.

Description of Embodiment
[0017] The following describes a best mode for yiag out the present invention.

The scope of this invention is based on the recitaif the claims, and is intended to be
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determined in accordance with the understanding person skilled in the art with
reference to the recitation of this description arel-known techniques in the field of
this invention.

Embodiment

[0018] FIGS. 1 to 4 show a mounting port 2 of arbediment. The mounting port 2
includes an apparatus-side opening 3 (hereinaftaply “opening 3”). The mounting
port 2 is used when conveying semiconductor wafegticles, flat panel display
substrates, or the like in a clean room, and isvigeml in a stocker 4 that stores
containers containing these articles, for examphote that the containers will be
simply called articles in the following description6 indicates a shelf that has the
mounting port 2 provided on a portion thereof. n8icates a conveying space in which
a conveying apparatus 10 such as a stacker ciaradralong a rail 9 to convey articles
within the stocker 4. The mounting port 2 is atpmed when articles are delivered to
and received from the stocker 4. Articles are dfamed to the mounting port 2
through an opening on a passageway 12 side eitaeunally or by an automated guided
vehicle or the like, and then conveyed to the frohthe shelf 6 by the conveying
apparatus 10. Conversely, articles are also tearesf from the conveying apparatus
10 to the mounting port 2, and then transferredh® passageway 12 side either
manually or by an automated guided vehicle or tke. | 14 and 15 indicate vertical
supports of the stocker 4.

[0019] In order to avoid interference between thaveying apparatus 10 and people
or the like, a pair of left and right plate-shapditters 16 and 17 are provided at the
boundary between the mounting port 2 and the cangegpace 8 of the conveying
apparatus 10. The shutters 16 and 17 each conmgpigegle metal plate or the like,
are arc-shaped in a plan view, cannot be folded,dannot include a door roller or the
like. Preferably, elastic portions 18 and 19 arevigled at the portions where the

shutters 16 and 17 come into contact with eachrosleeas to prevent the raising of dust
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and the like due to the contact. The shuttersntbl& each swing in a predetermined
range with an axis 30 serving as a vertical axid, the left and right side surfaces of the
mounting port 2 are covered by covers 20. Whensthdters 16 and 17 open, they
move inward of the covers 20, and the shuttersnt61l& and the covers 20 do not come
into contact at that time. The shutters 16 andwing between the state in which the
entrance to the mounting port 2 is open and the stawhich the entrance is closed as
in FIG. 1.

[0020] FIGS. 2 and 3 show a mechanism for openimdy @dosing the shutters 16 and
17. Note that the upper plate has been removedl@5. 1 to 3. 22 indicates a
driving axis that is located at a position symnuoetriwith respect to the shutters 16 and
17 and drives a crank 38. 24 and 25 indicate adiorerods that swing arms 26 and
28, which are attached to the shutters 16 and Q°7fd® example about the pair of axes
30, 30 arranged at positions symmetrical with respe the driving axis 22. The
driving axis 22 is rotated in a range of approxehat80°, for example, by a motor 32,
and the motor 32 does not include a brake. Alse,ghutters 16 and 17 are each
swingably supported from above the mounting pas 2vell, by an arm 62 and axes 64
(FIG. 4) that is coaxial with the corresponding @39, 30, and thus are suspended
above the other elements of the mounting port 2xesA34 and 35 join the crank 38 and
the connection rods 24 and 25, and axes 36 andiBhe connection rods 24 and 25
and arms 26 and 28. The dashed-dotted lines in Fl@dicate the swinging range
(approximately 90°) of the axes 36 and 37. Furtluee, the axes 22, 30, and 34 to 37
comprise bearings or the like.

[0021] In the state in which the shutters 16 andde/closed as shown in FIG. 2, and
also in the state in which they are open as showil®. 3, the axes 34 and 35 are at
dead center, and although the shutters 16 andriBeapened and closed by the motor
32, it is difficult for the crank 38 to be swung biye shutters 16 and 17. For this

reason, the shutters 16 and 17 do not open or clagdeertently, and there is no need to
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provide the motor 32 with a brake. Note that sittde important for the shutters 16
and 17 to not open inadvertently, it is sufficiehat the axes 34 and 35 are at dead
center when the shutters 16 and 17 are in theclsts¢e as shown in FIG. 2, and these
axes are not necessarily required to be at deddrdarthe state shown in FIG. 3.

[0022] In FIG. 1, 40 indicates an operation parngttis used for operation of the
stocker 4 or communication with the stocker 4 by worker or an automated guided
vehicle. 42 indicates a magnetic sensor that tiethe shutter 17, which comprises a
metal plate for example, to confirm that the shstt and 17 are closed. Note that if
the shutters 16 and 17 comprise a plastic plategtl plate or metal plating may be
provided at the position to be detected by the raagisensor 42, or the shutters 16 and
17 may be detected by a reflective light projedteceiving sensor instead of the
magnetic sensor 42. Also, a ground controller Grawn) of the stocker 4 controls
the opening and closing of the shutters 16 and The shutters 16 and 17 are normally
closed, and when it is not confirmed by the magnstnsor 42 that the shutters 16 and
17 are closed, the entrance of the conveying apma®) into the region facing the
mounting port 2 is prohibited. When the conveyiagparatus 10 arrives at the
mounting port 2, the worker’s attention is callesing the operation panel 40 or the like,
the shutters 16 and 17 are opened and closed récidsaare transferred.

[0023] FIG. 4 shows the mounting port 2 in a vieant the side, in the state in which
the shutter 16 on one side has been removed. dithates a lower plate that is the base
portion of the mounting port 2, and 52 indicatesupper plate that is fixed to the lower
plate 50 by a vertical support 53. A mounting dt&4 is provided on the upper plate
52, and an article 56 such as an FOUP is mountedh. A transfer space 57 is
provided between the bottom surface of the mourdtagd 54 and the upper plate 52 to
enable the movement of a scalar arm, a slide torie like of the conveying apparatus
10 or the like. It is preferable to prevent fingdrom being pinched in the gap

between the upper plate 52 and the shutters 1@ andTo achieve this, a groove 58 is
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provided in the shutters 16 and 17, and the sidaeiof the leading edge of the upper
plate 52 is accommodated in the grooves 58 as showre lower left of FIG. 4. 60
indicates a top plate of the mounting port 2 treatprovided with the arms 62 at
positions overlapping the arms 26 and 28 in a plaw, and the shutters 16 and 17 are
supported thereto by axes 64 that are coaxial thghaxes 30, 30. Note that the arms
62 and the axes 64 are provided as pairs of leftrgint members. The shutters 16
and 17 are supported by the arms 26, 28, 62, anlikin and are suspended above the
mounting port 2 in other portions.
[0024] The following describes operations in thisb®diment. The shutters 16 and
17 are normally closed, and due to operation of tperation panel 40 or
communication with the operation panel 40 by a work an automated guided vehicle,
an article 56 is transferred to or from the moumtstand 54. After the conveying
apparatus 10 transfers the article 56 to or from tiounting stand 54, if it is not
confirmed by the magnetic sensor 42 that the stuti® and 17 are closed, the
conveying apparatus 10 is prevented from entehegé¢gion adjacent to the mounting
port 2. A worker or an automated guided vehiclecs the transfer of an article on
the operation panel 40, and the opening of thetastsul6 and 17 is prohibited until the
transfer is completed. When the conveying apparhfustops at a position adjacent to
the mounting port, the shutters 16 and 17 are apand closed, and the article 56 is
transferred. Here, when the conveying apparatusctésses the mounting port 2, the
worker’s attention is called using the operationgdad0 or the like, and access by the
automated guided vehicle is prohibited.
[0025] The mechanism for opening and closing thétshs 16 and 17 is summarized
as follows.

1) The opening 3 of the mounting port 2 is opeaed closed by the pair of left
and right plate-shaped shutters 16 and 17 swiraogt the axes 30, 30.

2) The shutters 16 and 17 are hidden inward o€tiver 20 when opened.
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3) A driving axis 22 is located at a position tl&tbilaterally symmetric as
viewed from the pair of shutters 16 and 17, anwtiated by the motor 32 that does not
include a brake.

4) A link mechanism that employs the crank 38,atenection rods 24 and 25,
and the like converts the rotation of the drivixgse2 into swinging of the arms 26 and
28 about the axes 30, 30 in a bilaterally symmaitnecanner.

[0026] With respect to cleanliness in the mountpayt 2, the mounting port 2 is
configured as follows.

1) The shutters 16 and 17 are suspended abovestireoundings and do not
have sliding portions, and a linear motion mecharfisr moving the shutters 16 and 17
iIs not provided. Also, there is no mechanism bycWithe shutters 16 and 17 are
bended, folded, or the like. Accordingly, verytlétdust is raised in the opening and
closing of the shutters 16 and 17.

2) The driving axis 22 and the like are arrangebbw the upper plate 52, and
are separated from the space that houses theearfiél
[0027] Safety is ensured as follows.

1) The conveying apparatus 10 does not enter ¢geom adjacent to the
mounting port 2 if the magnetic sensor 42 has paofiomed that the shutters 16 and 17
are closed.

2) The side surface of the upper plate 52 is accodated in the grooves 58 in
the shutters 16 and 17, thus making it difficult &dfinger or the like to become pinched
in the gap between the shutters 16 and 17 andojher plate 52.

3) The worker or an automated guided vehicle chdlo& transfer of articles on
the operation panel 40, and the opening of thetastsul6 and 17 is prohibited until the
transfer has ended.

4) When the conveying apparatus 10 accesses thentmg port 2, the

worker’s attention is called using the operationgdad0 or the like, and access by the
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automated guided vehicle is prohibited.
[0028] The mounting port 2 further has the follogiieatures.

1) The shutters 16 and 17 are stored on the teftreght sides, and therefore
the shutters 16 and 17 can be stored in the sjpactée sides of the mounting port 2.

2) The shutters 16 and 17 are not bent or the &ke therefore durability is
high. For example, a sheet-like shutter has loangth.
[0029] Although the pair of shutters 16 and 17 tbpen to the left and right are
described in the embodiment, there is no limitationthis. For example, a single
shutter having the axis 30, with the center of éxées 30 being horizontal, may be
swung about a horizontal central axis. Howevethis case, the space for storing the
shutter increases in size. Also, a pair of upper lawer shutters, rather than a pair of
left and right shutters, may be swung in a mutulaifiiged manner. However, in this
case as well, a large amount of dead space is dedxdee and below the mounting port
2. Note that the mounting port 2 may be the load pf a processing device instead of
the stocker 4. Furthermore, the mounting port @&dnenly be accessible by a worker,
and does not need to be accessible by an automaitied vehicle.
[0030] Since it is difficult to bend the shutter§ and 17 into a perfect arc, FIG. 5
shows a simpler example. 72 and 73 indicate disutitet replace the shutters 16 and

17 and are bent at bending portions 75 and 76 smfaow virtual arcs 70 and 71.

DESCRIPTION OF REFERENCE NUMERALS
[0031] 2 Mounting port

3 Opening

4 Stocker

6 Shelf

8 Conveying space

9 Rall
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10 Conveying apparatus
12 Passageway

14, 15 Vertical support
16, 17 Shutter

18, 19 Elastic portion
20 Cover

22 Driving axis

24, 25 Connection rod
26, 28 Arm

30 Axis

32 Motor

34-37 Axis

38 Crank

40 Operation panel
42 Magnetic sensor
50 Lower plate

52 Upper plate

53 Vertical support

54 Mounting stand

56 Article

57 Transfer space

58 Groove

60 Top plate

62 Arm

64 Axis

12
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CLAIMS

1. A mounting port via which an article is relaybdtween a worker and a
conveying apparatus or a processing device in anck®om, the mounting port
comprising:

an article mounting stand;

an apparatus-side opening via which a conveyirgamgius or a processing
device transfers an article to and from the mowgnsitand,;

a passageway-side opening that faces a workeagasay;

a shutter that is provided at a position for opgniand closing the
apparatus-side opening and comprises an arc-statdor a plate bent like an arc;
and

a swing mechanism that swings the shutter abpue@etermined axis between
a state in which the apparatus-side opening is epeand a state in which the

apparatus-side opening is closed.

2. The mounting port according to claim 1,

wherein the shutter comprises a pair of shutters,

the predetermined axis comprises a pair of ax&s axis corresponding to one
shutter, and another axis corresponding to anactetter,

the swing mechanism comprises a driving axis pledi at a position
symmetrical with respect to the pair of shuttersyaor that rotates the driving axis, the
pair of axes, a link mechanism that swings the paaxes the same angle in opposite
directions by rotation of the driving axis, and airpof joining members that are
attached to the pair of shutters and swing theqdahutters about the pair of axes,

the pair of axes are provided at positions thatsaparated from each other and

symmetrical with respect to the driving axis, and
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the link mechanism is configured such that forgmliad to the joining

members is not transmitted to the driving axis wtienpair of shutters are closed.

3. The mounting port according to claim 2,
wherein the pair of shutters are a pair of lefl aght shutters, and the driving

axis and the pair of axes are vertical axes.

4. The mounting port according to claim 3,

wherein the link mechanism comprises a crank ithattached to the driving
axis in a central portion in a lengthwise directiand a pair of connection rods,

ends of the pair of connection rods on one side raspectively rotatably
attached to two ends of the crank, and ends orhanstde of the connection rods are
respectively rotatably attached to the pair of jjmgnmembers at positions separated
from the pair of axes, and

the ends of the pair of connection rods on the ©ide are at respective dead

center positions when the pair of shutters areecos

5. The mounting port according to claim 4,
wherein the swing mechanism is provided in a lopagat of the mounting port,
and a partition that separates the swing mechaarsnthe mounting stand is further

provided.
6. The mounting port according to claim 5,
wherein the partition is a flat plate, and a gmdliat accommodates a side

surface of the flat plate is provided in each @f pair of left and right shutters.

7. The mounting port according to claim 6,
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wherein in an upper part of the mounting portaa pf upper joining members
that swing coaxially with the pair of axes are pded separately from the pair of
joining members provided in the lower part of theumting port, and are respectively
attached to upper portions of the pair of left agtt shutters, and

the pair of joining members provided in the lowart of the mounting port
and the pair of upper joining members support thie pf left and right shutters in a

manner of non-contact with other portions of theunting port.

8. A method for opening and closing a mounting poa which an article is
relayed between a worker and a conveying appaoatasprocessing device in a clean
room,

the mounting port comprising:

an article mounting stand;

an apparatus-side opening that allows a convegppmaratus or a processing
device to pass an article to and from the mourgtagd;

a passageway-side opening that faces a workeagasay;

a shutter that is provided at a position for opgniand closing the
apparatus-side opening and comprises an arc-sh@atdor a plate bent like an arc;
and

a swing mechanism that swings the shutter abpue@etermined axis between
a state in which the apparatus-side opening is epeand a state in which the
apparatus-side opening is closed,

wherein the apparatus-side opening is opened &sed by swinging the

shutter about the predetermined axis.



